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ABSTRACT
The lesser rhea (family Rheidae) is a 
flightless large bird of South America, threatened 
due to habitat loss, hunting and egg collecting, 
with special concern in Northern Patagonia. Diet 
and food availability were estimated throughout 
the year by micro-histological analysis and 
point-quadrat transects in a landscape inside 
and another outside the Payunia Reserve, 
the northernmost part of the Rhea pennata 
pennata distribution. Significant differences 
were detected by Kruskall-Wallis ANOVA, 
food selection by Chi-square test and Bailey’s 
confidence interval. A strong food selection 
characterized the diet of lesser rheas, dominated 
by leaves of shrubs and forbs, complemented by 
dicot seeds and a few insects. This agrees with 
the documented low dietary overlap with other 
herbivores in Payunia. Dietary changes agree 
with the expected from the selective quality 
hypothesis. Food availability was better inside 
than outside the protected area, with probable 
conservation effects for lesser rheas. Seeds, 
forbs and soft grasses could be for lesser rheas 
some key food resources to survive during 
unfavorable seasons in arid environments 
without "mallines", as Payunia. Shrubby patches, 
with high availability of preferred food items (tall 
shrubs and forbs), stood out as key habitats. 
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RESUMEN
El choique (familia Rheidae) es un ave 
grande no voladora de Sudamérica, amenazada 
por pérdida de hábitat, cacería y colecta de 
huevos, con especial preocupación en Patagonia 
Septentrional. Se estimaron dieta y disponibilidad 
alimentaria a lo largo del año por análisis 
microhistológicos y transectas point-quadrat 
en un paisaje dentro y otro fuera de la Reserva 
Payunia, al extremo norte de la distribución de 
Rhea pennata pennata. Diferencias significativas 
se detectaron por ANOVA de Kruskall-Wallis, la 
selección alimentaria por test de Chi-cuadrado 
e intervalos de confianza de Bailey. Una fuerte 
selección alimentaria caracterizó la dieta del 
choique, dominada por hojas de arbustos 
y hierbas, complementada por semillas de 
dicotiledóneas y pocos insectos. Esto concuerda 
con el documentado bajo solapamiento con otros 
herbívoros en Payunia. Los cambios dietarios 
concordaron con lo esperado de la hipótesis 
de selección por calidad. La disponibilidad 
alimentaria fue mejor dentro que fuera del 
área protegida, con probables efectos de 
conservación para el choique. Semillas, hierbas 
y pastos tiernos serían recursos clave para que 
el choique sobreviva en épocas desfavorables 
en ambientes áridos sin "mallines", como 
Payunia. Parches arbustivos, con alta oferta 
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Therefore, avoiding fire and woody plant removal 
is crucial for the conservation of lesser rheas in 
the northern of its range. 
de ítems preferidos (arbustos altos y hierbas), 
destacaron como hábitats clave. Evitar incendios 
y remoción de leñosas resulta crucial para 
conservar el choique al norte de su distribución. 
INTRODUCTION
The lesser rhea (Rhea pennata, family Rheidae, order Struthioniformes) is a 
flightless large bird from arid and semi-arid plains of South America. Rhea pennata 
pennata is endemic of shouthern Argentine and Chile (14), where it is present in 
the ecoregions Patagonian Steppe, Low Monte and Southern Andean Steppe (3). 
R. pennata qualifies as Near Threatened (18), and a population decline is suspected 
owing to habitat loss, hunting and egg collecting (3). Desertification and road opening 
worsen the fragmentation and decline of lesser rhea populations (22). The lowest 
densities of R. pennata pennata are in Northern Patagonia (22), where this subspecies 
was considered ecologically extinct (26). Fires, woody plant removal, mining and oil 
activities are impacts that can result in habitat degradation for lesser rheas and other 
wild animals in Payunia, Northern Patagonia (8, 27). 
Studies on selection of food and habitat by lesser rheas are specially relevant 
in the Payunia region, given that this region constitutes the northernmost part of the 
distribution range of R. pennata pennata (14) with important conservation concerns for 
the survival of lesser rheas, and that there are no "mallines" (flooded areas with very 
high plant productivity) (23). In environments of Patagonian Steppe where "mallines" 
are present, the lesser rhea showed a strong feeding preference for these habitats, 
covered by cyperaceous and gramineous species with nil shrub density (22). 
Rheidae species are described as omnivores, with predominance of 
herbivory (22). Like ostriches (Struthio camelus), rheas are considered adaptable 
grazers/browsers (2). A dietary generalism with prevalence of dicots was reported 
for greater rheas (Rhea americana) (21), also for lesser rheas in central Patagonian 
Steppe and Low Monte (4, 7, 39), Central Andean Puna and Southern Andean 
Steppe(6, 28). Thinking on the conservation of rhea populations, the analyses of food 
availability and diet selection are relevant issues for management decisions (21), 
approach considered in studies on R. americana (11, 21, 43) and on R. pennata in 
southern Puna (28), as well as in the present study. 
Regarding the optimal foraging theory, it is expected that animals focus their diet 
on a few profitable items when resources are abundant, and broaden their diet when 
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resource availability is low (20; 42). In arid environments, where nutritional stress 
can seasonally occur, animals more probably select the few foods that maintain an 
acceptable quality during the unfavorable season, according to the selective quality 
hypothesis (46). This last is expected for lesser rheas in Payunia, considering that 
there are no "mallines" as stable source of high food availability. 
The objective of this study was to analyze throughout the year the lesser rhea's diet 
and food availability in a landscape inside and another outside of the Payunia Reserve, in 
the northernmost part of the distribution range of R. pennata pennata. Issues of particular 
interest were to detect: a) whether the diet focuses on a few foods in the unfavorable 
season following the selective quality hypothesis, b) whether the diet and availability 
change depending on the protection status of landscapes, and c) what might be the key 
foods that allow the persistence of lesser rheas in absence of "mallines".
MATERIALS AND METHODS
Study area and habitat characteristics
The study area (36° 30' S 69° 00' W, 1200 to 2000 m a. s. l., Mendoza, Argentina) 
is representative of Payunia, northern Patagonia (5). The climate is continental 
desert (12), with mean temperatures of 6ºC in winter and 20°C in summer, and 255 mm 
of annual precipitation. The terrain features gentle slopes and large plains, interrupted 
by basaltic steps and hills originated from volcanic activity (15, 16). The xerophilous 
vegetation is characterized by the absence of "mallines" and patches of tall shrublands 
and grasslands (23) related with the distribution of volcanic outcrops (24). 
The lesser rhea is sparsely and heterogeneously distributed in the study area, 
with a mean density of 0.47 individuals/km² (Puig et al. 2012 personal communication). 
Based on the stable presence and relative abundance of lesser rheas, two 
sampling sites were selected corresponding to different landscapes (Huayquerías 
and Chachahuén). Huayquerías, an old peneplain associated with the Payún volcanic 
complex (3680 m a. s. l), belongs to the Payunia Reserve and it is co-dominated by 
open shrublands and grasslands. Chachahuén, a plateau and piedmont surrounding 
the Chachahuén complex (2065 m a. s. l.), is located outside this protected area and 
it is dominated by sandy grasslands with patches of lithosol scrubland (1, 8, 36). The 
proportions of low and tall shrubs in Huayquerías (17 and 13%, respectively) were 
twice than in Chachahuén (8 and 7%). Low to moderate abundance of cattle and 
horses occurred in both sampling sites (4 to 15 animals/km²). Chachahuén is more 
intensely affected than Huayquerías by poaching, fires, woody plant removal, opening 
of roads, mining and oil exploitation (8). 
Field and laboratory design
Seasonal  sampl ings were per formed dur ing 2008-09 in  spr ing 
(September, November), summer (January), autumn (March and May) and winter 
(July). Throughout the study period, 60 droppings of lesser rheas were collected on 
each sampling site, and 60 transects were traversed to estimate plant cover and relative 
